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ABSTRACT 



There is obtained a fuel cell which has stable characteristics 
and produces high voltage/high output. The fuel cell uses a 
laminate in which single cells each including an anode^ a 
cathode, aorf an eJeclroiyte film sandwiched therebetween 
are sequentially stacked on each other through a separator 
plate. Fuel flow channels and oxidant flow channels are 
provided in the separator plate, and communicating holes 
are provided at the midway portion thereof. The flow 
channels in the separator plate communicate, ihrough the 
communicating boles, with the flow channels in another 
separator plate through which the same kind of gas fiows so 
that the same kind of gases flow into each other, 

9 Claims, 7 Drawing Sheets 




<is>h*wwfj? (jp) a*) 43t Hfl 4# Ifr ^ SI (a) ai)#TOBKiW#*t 

#^2000-195529 
(P2000-195529A) 

<&Y&m H ¥J$12*F 7 flUB CZ000. 7. 14) 

HOIM S/02 H0 1M 8/02 R 5H0 2 6 

8/24 8/24 R 

T 





#|g¥10 -386823 


(71)t±JSA 


000006013 










(22)fflBIH 


¥f£KMF12Ji243 (1998. 12.24) 




































*S* ^ 






















(74)«31A 


100102438 



















(54) Ksw®£»a immm 



(67) 

lCiiMMl 1 a-l 1 cj3iLm»^t 
tt, »il?L2 6, 2 7 ^-Ctx.S. iffi 

M2 6, 2 7!dJ; 5|(5t^V"?gWBS©^iS 




23 



11 fi .11b.11o;«3KiBS 

24 : «I4»«P 
25: 

27 : »20>«liiA 
31 



1 

HJW* i ] «l¥lf l»*«»S«*i J: «t»Jtt«t- 
iT£»4*Jg fc ±iEiWt3PJ«atciMt:?i!I«E«: 5 

t a *a?L^« „ ±ibm4 t mtm & 

WriBa^±«Sffio«8ffl»a58(j: 9 t,/h* 
^ - fc 4r1*» fc 1" 5 tt«4 1 (tf»04ffi*MI?fi. 

[H*«4] ■fe/<u-*fili:a3^-C, i£H?L£*? fcT 
*«(»JIBftSlE»*, 5Sa?LJ; ft fcT»i»S£fc»«ro 
Lfer fc fcflNft£1-«n! l *n Lit* 

BUSJS: H^2H' + 2 e" 

: 2H* + 2e" + l/ZQ 1 

[0 0 0 3] r.rot^KS«-m®±-C7jc3gfi7"i3 hvt^ 

■5a 

[0 0 0 4] «maa*»fe««4:I6i5Wi-ti fete, S 

3 - 2 0 6 7 6 3 (*H#B* 5,10 

8,8 4 9-f) i^iHT^-S. Hi 0f±. ^fM¥3~ 
2 0 6 7 6 3 (^S^rFS? 5 , 1 0 8, 84 9 

WIHtff: t? * 5 , SWRft 5 , SNbfflSS 3 *j it>W4 
*ffi4 [r ± ij ^-t^i^-f 4, i o ffrfc/<i*— l 

fc ft vmimm. 1 1 it* /< u-^s 2 (commm^ 



(2) IS2 000- 1 9 S529 

2 

fc LT-hE*JB*i0i^*3IHKi«PLoffffiJE&#*TJt 

mitt z. t ztm t-rzn&m 5 izfsM<r>mnm^ 
jm+ 5 wmit -t6 z. t zw® t +■ 5 6 

10 

[*9H*>»*fcflWn 
1 0 0 0 1 ] 

I 0 0 0 2] 

■ ■ ■ (1) 

-^H 2 0 - - - (2) 

10 0 0 5] BUtt, ±1SH l 0 (r^ UfcS6*©Bfi- 

S ftSMkffi i U T ?rft JM- 6 IHfcSi$:-i& n . 2 
3 tt£«Sr#mi- 5 fcft ©WtWHJffi p, 24 

tttiPt*>5 5 ftfc, ±S-fe/<u-^«l, 2t*Jt^T 
tt, ±3EfflfcB(o-c»*S*tfc*fc«13, 4};ffl^n 
fcar(HKioTltfl^!*Bl 0»J;tW«!|B|«»l lis* 

[0 0 0 6] «T. -hlE«*Ht»©IM^«r±EB 1 Ofc 



(3) 



2000-195529 



*flaw*3«BT:Ha:B{t*K«s* <2) oris** 
^^i^skb^ss&i i s-ac-cj»»#jup 25i 

[0 0 0 7] 10 

C+2H> 0->C OJ+4H+4 
[0 0 0 8] Sfc, -fe/uSl*tT*KJ^^*Sr^[— 

4 8 4, 6 6 6»fc*f *5fc«*ffaffirtfc* 

[0009] *»a»sHfflft»»i-*fcftt=/j: 20 

[0010] 

I MB * 5 fc » *3S W tflt 5 JIT 1 ««m 

tttbli. S#KHtrN!ttfM«J:CIWIdl<IWi'7KMr t 

•5 i£ t T- ±t BMfiTL J: o T ±B IB ««# II ± a«^»f 
I 0 0 1 1 ] 2 ©MMSHt*F4, ±t* 1 

[0012] ^Hi=tt6#3iDflM*mttfit .jtemii 

3fti*Rf«*©ffi*as. ±»©J$;3ftiSit£«ti>&!^ 
»iSSf«;i&S*i,5«S»«fi(7)ai«irJ: 5 t/hS^to-rfc 
5. 

[00 1 3] *35Wlcfil4*4<D«Slft*fttt. JilEHl 

3 = 

[0 0 14] 4:«ffilc««JRSO«mitftrt. *JS¥RI? 



STUB i 4 9, ^KiCS®a»>LT. Wft*sffiT1"5 
e" • - ■ (3) 

©T-&5,, 

10 0 15] *«(BCffi5JB6©«»*jattv ±I2JB5 

[0016] *8HCtt*$70jN8HWftil. -bfdlle 

its aW#4r*a-#-5Jta?Lfci-5feO-eib6. 
10 0 17] 

is«©iat©ss«) *«s©jBiK>ni6Ki»iai(DjiB£fi- 
[0018] ^m<D^2<omm<omm<o^mwMtt, 



5 

[0 0 19] 3 W^iOf iiOl^tltt, 

o % (Mi tKissi; 

[0 0 2 0] **W©SB4©H*©5K«©j«iS-«ffiH:, 

ami 9 t>TaE««>gHfc:«is&!5 ii«s«Jis^» 
t „ g^am* j: tnmWKAas s ft ssMtsj** x 

[0 0 2 1] *J5ffl©JB5W|ttfc©^ffl«)«S«jfil4, 

fct»©T?, Jja*/<u— *«icia, iHMig 

BBrt*-Ci^«-CJdEa)i#«rJtai*5!eB?LS:lRit, - 
©Jtffl?L(-V+7 NSrlpAU ^>f7 S<D^9iii: 
f3««ffi«© 2-8 M0ffllttft0M£#*Klt, ' ©# 

[0 0 2 2] 3ft3SM»»6 ©mto?eiioji!M4«*tt. 
±?a-fe ;< v- ffi t MKH-a fc tt BMtdN © 3Ef** «ffl£ti,fc# 
fe±S5*WIfctt*&;*ivS J; 5 ftJimittl*fctt8Mt*l 

©|S]a©**4tilEil SSKirilSL fciga?L£« * fc fc 

©r% «gfficJSi-K y x?m-ws.i:frrtz>k t % 

±i5i!Efls^gft:|^©ffi©-6:^U~^ffi©iia©S£ 
[0023] #3§PJ!©ig 7 aJOic>$ttroj|&fftWfiti:, 

[0 0 24] 

[SSSM] *JfifJl. H 1 F4*»H©-5Wlt«o«»« 
ft t ffl ^ 5 aW# ic* 5 -fe / < u- ^ K 3 1 ©iS^wElS 



(4) #M 2000-195529 

6 

2 3FMMl£»»ain, 2 4ii|«n, 2 5fflft*# 

ffi P . 2 6 HJftftttilB P 2 4 k*PW£ii □ 2 5 

®<omftfcte^Ttmm\z.m-t£.%\ ©aa?u 27^ 

T*«K»rtfc»2 0S6a?LT?, 1 1 af±MMsKfeftn2 
4**fc*l©*»iL2 6*T?iJMma«B (gJLT, ±«w 
0*BWiiKIKtt>V^) . 1 1 bail ©5gii?L2 6i»& 
JS2»Sffl?L2 7*-?»j!l!mffi8 (BIT, 4«©&» 
«t»it>V*5) v 1 1 ci4f52©Sii?L2 7^f>^# 

10 iii a 2 5 |RJ ©^SBfcgS («T, T«»«)jBm«W i ^ 
5) t?*5. 

[0 025] &Hftf£|C^Tft8W* MttP 2 
4a»feAofc«mttiBSi»l 1 a~l 1 c irSoT* 
^Sf^fcPU ii±iP2 5^f>ffitl\<, d© 

n#„ is 1 -©am 2 e *j 2 ©aa?L 2 7 t *sv 
x. j:»aiMt*»r«ji*rtottoit/<i^*«tcRit 

20 aiwB^iifEK 1 lafDU^i^htiX^^^nm^X 

T««»*?WeB l l c -mftfWSB 1 ©SiiS. 2 6 * 
fctl^2©aaa2 7?:Mi L"Cft!i«>-fe>-!u— Zfafrh 
W&£ft%<nx-$>%*mWi-tZ>^tistX'%Z>» 

r <D±;isx-imffimgttfm± Lxmkmsxt < * 
§©-e» um&±9t\,±mffi(r>mnmmi 1 a 0*^5 

30 [0 0 26] 2 . B 2 a*HWcO-m*«©mft 

Sr^rlSitfcffiW^iSET, 1 1 d Sij^gy&P 2 4^t, 
IB 1 <T>mmJl 2 6 *T?©*R»«J§ <WT, -hitiW©^ 
SfEISirfeV^) v 1 1 e tt»l ©iia?L2 6/b^^2© 
aj«7L2 7Jt(OMM (KT. *»©^»it^t 

tv^> , 11 sttm 2 nmm^z 7 i>km^ma 2 

Wi^jaWKtt 2 2 5 c m ! T\ ±ia»S»«(EK 1 

ld-in ftmm&x-h v , ±ai^©«^si 1 1 

40 d, 4« OjB&ffiJg 1 1 e *J J; 1 
1 f ©Jf.©BrB^(i#^ 1 . 2mm\ 0. 9mm 2 i3j: 
1/0. 6ram J tJb5„ 

[0 0 2 7] ?feic«iffK:ov^TRMi-5. IKfHKIftn 2 
4*>ibAofc«M^xiJ7k#f±SMsfacfti ld-n f 

<„ w©»#, asi ©»a^2 e*3j:utSB2©jgaa2 7 

SO ±86«©*!&1 1 da»fcT««©*»l 1 f*TB 



7 

jftftitttl 1 f U 7KJS«®1-6«* 

ttisa?L©Sic a i & ftv \ 

ft2 74^©S««SI («T, ±slcllJtf5MfSSSi'b^ 
5) , lib ii^a?L2 7*>&*B^IWP 2 5 PSjc« 

?L 2 7 as— o/m£M«S8c>* Pfltfcfri 9 T«E«fc:W 20 
H-fotuT^Swc, ir^u— ?|gC^^Tiia?L 2 7 J; 

^ttSwE«J;^hSv\ <SWWi©^a®SfF± 2 2 5 
c m' t\ jfflRffiB 1 1 g , 1 1 h li 1 0 #©&ftMt& 

■e*» t> s ±mi(oM*mv& 1 1 g com^wssi* 1 . 2 

«ft_©«$l-«l8 IlhiJO. 6 mm' X\ MUMm 6 5 

10 0 2 9] RtfttttoV»-CIBffli-6. «*TO6n 2 30 
4 Ao tiPJilftillWif 1 1 g, 1 1 h 

< c iia?L2 7-ea. iMffrtoft^^u- 

^T-ttA 5 p ro7k*S^tt» 7 5 % (£» 2 5%: K? 
6 0%t45, 40 

[0030] &*/<u-^&£s£ti-5;#*<D8S 
j o o 3 1 ] mKum&m&tM>*m*&£. 



#12000-185529 
8 

iS«?L 2 7 jet 9 flWiftrtrofcir^ i*— 

[0 0 3 2] Xlt«[4. H4 U) , (b) i4£**3§ 

«»ttiV^5) , 1 1 j li»iM.2 6a»6«|S|#ffln2 
ffi:ttfe^fcffi(c*=v>-c. 5§ifi&2 6 J: 9 Tiffcti^M-SE 

mm'mnw&i 1 1 *^sjiiM»tff^3ft6ai«,j: 

9*S<, 4^ ±ETi(E«»**]«» l 1 ] SrKit-fc 
±|5ffi»»ffi«Wg&ffia« 2 2 5 cm J T% ft 

ni, liitti o^wMtr^lS-C'fc t» . ±sf5 

S5<?>stgii i i ©i»©iTifafi i . 2 mm 1 7?, m^as 

j CD*(OgrSatt 0 . 6mm ! T?, Sfta« 54cm^ 
SriKHTV>5o 0f±l 2^:ooaetf^IS-Cifo 

[0033] !fcKiiim=o^-ri»w-f «meaftn 2 

4*»6Aofc*»tt«t»MS»l 1 i~l 1 j ti&ott 

OTk5g«a}i^7 5% M2 5»/,: K^-Y^-^) 1? 

0%«)«^ ffiP 2 5f(t4 7%i:ftS. «Sffirtt?S 
)cS58S*Sl-*»^fc i*- Jia?L 2 6 ^>Ti± 5 8 % 1 4 

[0 0 3 4] HiS0j5. H5Hc, 

»«aw3#fflHT?ab!j, af4 m^m^ 42, 4 

tt«Bt*fc«»SHIflc4rJtar«. 4 4!i?»ltt*T?te 



9 

ZftoX^Zo 4 6 ttJijS2]J0»-v 7 bxhz> a ®fg« 
1 5 cm^ s i^tlirtSe 4mm, 12 5m 

[0 0 3 5] El6i±|gsic^:Lfc^fl;Sfe(-ffi^ 

5 3 [JJHj2gB('ISmtfc4o(7>^*f-t!t#ffi(?5^, 5 4 

[0 0 3 6] ^i^ift^Kov^TrlSsW-f 4 0 i7lt @5 

UMZfrfrZWEZftmi:* LfclttS@-e, Hi* 5 5 it* 

ld^5®E»i3. 6kg/cra ! ~4kg/cm ! ©Sl 
Hi'©**?. -fc/^¥*S»S^tti40. 2 5mDt-fco 

*8\ «»^i:/j^ l 5KJ±tt 3 ]r g / c m ! - 4 k e 
/cm ! i^<[ito^. JfeiaWl?lj:3. 6k 

[0 0 3 7] £ fc, 11 5 tCas-f iS^mmi-feV^T, "f* 

ift^i^Cl 5 0mm (ffi^Sfffi^) KilCLfcS 
5mmJ£TF (ffi«2fffi3) tLfc*^* 

m#Sfi© 2-8 mx-h 5<Dtfmt U \ 
[0 0 3 8] gjtffll 6.09 ii*%^co-^Jfe^J«Bf4 

m$&mibivtzmiD¥-mmx*fot) , *a?L6 2&ms 

Ioo3 9] *Jd£$-c*tt\ W->t7 bi^om^ 

m<t£r>fz.(D\mx., aiiwucfci?, «*6hsi;:j:5k 

f£?ffia»»>^ s ttft [ J tfc - i ic: i o -cf»l*rt ©*f$tt© 
if f, o t # «t tfipwr A4*tt i 1> ic&^f 5 r c *s X % 

[0 0 4 0] feJb\ iifSSlc&v^T, jBM^Sg&J:^ 
fl:ffllffil&»»(i, ffiai-hlEfcLfct©?. *«H©H;ffi 



(6) 2000-195529 

10 

[004 1] 

mnmMns^mitMnMx-m^Lx^i'^^, ± 

I'-^ffiHlT, Mnk4MJB UfcWBflt** «: a KsH-S 

io isa»»i:awisffl*«stf;i-5a«f«t?jbeais 

[0 0 4 2] *»«©*2««6»«gitt, _hE»t«D» 

^Sfc©ir/M#tt©l2£>o#;jiS/h<* 
[0 04 31 «ra©3g 3 C?S**m*ii, -fcB* 1 * fc 

[o o 4 4 ] ^b^(d^4 Mmnmts -tfam i 

fcTat«l«)»ft»J«E»Wia«liiteE*Ufc'b©Tf, 
[0 0 4 5] 4«H0|l6 0MBffSttttt «ffSM^B 

a e ic»it±ie«se«r© 2 - s 

^l-c, ±e->-r7NfcHfcLT:±6Sttl#ioPoi(mRl 

x\ as*tas/>s<ftoi*ttasin±i-4. 

[0 0 4 6] ©H 6 ©jfi»e&HU JiEU 5 OS 

[0 04 7] **S ©S 7 c>«»l:M.{4, 6 « 

50 m>3Lt*a3L***T»*6©Tf#j«iP«¥fcft5. 



11 



(7) ^582 00 0-1 8 5 5 2 9 

12 

* [i8] ttti£Ofcfti^i-t^l'"?lf|J4}-}C^5jS 

IB 1 0 ] 5 Ht-fe A-Wftftftft 

[ill] tf»MS*tti!t5t^l'-?Sroi: 



ISI5] *l§B^«~5S»*n](Dmt4Smo^SHT'*> 10 1, 2, 3 1, 5 1, 6 1 -fr/«U— 3 Kfl£| 

[ail 



4 'BftSS, 5 SftKJE.. 1 0 Bfefbftltt 
K, 11, 1 1 a ~ 1 1 j 2 2 K{b« 

^#ffln. 2 6, 2 7 4 1 ' 

4 4 5 5 2 JfiKL. 

l®2] 




no 



23 : mtmwu 

24 : KHfttfrD 

25 O 

J1 : 1*ytU-JlS 




[B3] 





61 



(9) 



mm 2000-195529 





7 t2 



(72) 3Pj^" Mm F 5H026 BB02 CC03 CC08 CX08 HH02 



JP 2000-195529 A5 2005.1.27 



I 35 PI E # } fj 7 32 |g 1 a # 
ISSflSl ^rSc17^1^27 0 (2005. 1. 27) 



[ 4* ffl 2000-195529 (P2000- 19 5S29A) 

I'AfflB] 12^7J! 14 9 (200Q. 7. 14) 
IttJItf] ^Sl ¥ 10-366823 

H 0 1 M 8/02 

H 0 1 M 8/24 
[ F I ] 

H 0 1 M 8/02 R 

H 0 1 M 8/24 R 

H 0 1 M 8/24 T 



I * ffi 0 ] ¥-f&lZ*E2R 24 P (2004. 2. 24) 
1 jE 1 1 

[ i£ f* W # « ij& IB J 
[WsRJS l i 

SSW^i^SS^itflftWIllSt-f^L-CfeSlt/K ±SjftN-«ttfc 

t ±e»ft;ftl1B&fcMfcffJttft + 5 HftftlttSft t ^rttt fc 1 ft <0 

& 6 * » « » k *s ^ t , ±ge »f w -fe^ u~ # g (pjfrft < Jrfc^ftia^ ifcsscDj&foas 
[M** 2 ] 

0> -fer g <P '> ft < ^t>v^-ffc^a««at;g)ia;BS:«A. , 2 ffl 5L ± 0 fc T «« « 

W® ± Sic OU so jjft S§ to J: U fc ±J£±l ' i % #i i t 5 t*9 1 

W. 

[ 3 1 

^fe^ftiL, ±!B¥t^%^Lt±|EjtfeO^^^ - ^ *5 £ S if U fc S & ^ 
ft ft & El- jfc fc ^ -c s _hga^#:g>-fe^^-^^co^^< £fc^ffta'g>ifei&g>ifcfrg|3 

, ±ffi««<p- fe ^ u- - * ffi <p 4> ft < k fc ^ -f ft, rtMS , iEI » 7L *3 fc T ME « s> ±S« 

gtc eg «r ste ti 5 ± m n & * it^s ±jej& **■ « a © m « # » ± m n <n ±a& m n m & % u ti 

{ Iff * JS 4 ] 

&wl<d ± s<u-?m <d & & < k *> -r ti & a , mmiix v kTmm<vmnm&%: . mmn 
^ -f tt, ^ la m 05 «s w m -m ■ 



(2) 



JP 2000-1 95529 A5 2005. 1. 27 



i m * m s ] 

mMmm&mwm,m& xvmikmmmxmm vx & % m± >^ . jiib«»«ie 

e> ft 5 b n n, & -c, _b ie aiscQ-fr^^^-^^^tv^^ ^ a ^ a: & s ^ ts »t ± 12 m 

g i£ £• J? il -f- 5 J? ii ?L tc , h^lf AL, ;©Vt7 hOiOCRlt«iBi««)2g. 

Si X 8 f ij ^ T <o »B5S!«>»ffiftSr^U-C. h£tt£LT±IE;SJite<DM«gl5ra 

[ 2 J 

[ # 3E *f gt « « £ ] W » * 
[ #iE i £ ] 00 10 

[ ffijE ] 
[ttiE<D 1*9*1 

I 0 0 1 0 I 

-fey<u- — ^fe^r^ Ji u f € 6. ft £ B ffij&K: *i ^ r , j-.lE S»« -fe v- — $ m Qj£_ 
ft < £ & v^-T ax^ro ffi k> ^ SB # i- . - <o % t- — g jfcg fife e> -fe x u — ^ IE » ^ M S # 

p fit ffi * ri ± as & m f 5 £ 5 u , iieiiiu g *>T%ffl«^&wtfta«a*.hi%fflg>i)fE 
es g2 mmm x *> t^s^ t © t? & 5 . 
[ -^mm ie 3 3 

[ 46 3E # & * 91 £ ] s^Sffl* 
[WiEft-^JS g « ] 0 0 11 
[M*fe3 gEK 

[ # E <D F*9& 3 
[0011] 

m tc^ * « 2 o 0 *4 m * « , ilBSg 1 cr>m«-«fet-fc^ T „ mifegJ -b ^ \s— 9 m <r> '> 
ft< t V" -f H a> ttlft 1c ^ p «E » « ^ s » a JL X ") tTi^«oSS&© Sc ± ffi m © % 
IS » ^Jc J: 9 h ?£ ^ i> <D X' h z> „ 

[ # M 3E 4 ] 

[fiESItl^ ] !« 

[«jE«-*3S g£ J 0012 

[ 4t IE # J £ jg 

[ m& <d $ 3 

[0012] 



tS8 




mm <d 




— **frfll»Ufc«»fii36»fe<C6itS-mftB:*svN-c, ..b ffi « ft » -t ^ v - * 




ft < t 


-f H OlK O «I ^ fc , — ro-tr^w-^^i: u — ^ *E <om 




<D iSS 




"C Jt 



(3) 



JP 2000-195529 A5 2005.1.27 



BMMMM^JL^^^L^LA^J^ feVfc<o -z * i- — * *s <d & & < h t> a* ft & * 

x «5 hTmm<Dmnmt&zmftZBW&i&&£ftznnmm<Dwmfr, ±.mm<r>mnwzm 

& tit in, h mn *t £ ft a it** at « *> m m z % t+s^tw^ts, 

E«3E*f«LJg g«] 0 0 13 

i a ie ^ s ] 

[0013] 

^ k « 5 gs 4 co ^ m *& a, ± sans i * ^ l 3? 3 <d ^ -f *t dxTymnnwiz 43 ^ T „ %_ 
®.<r> -t /< v - * cq/>& < £ fe^fft^>ft , »ffl?L£5kT^«ro^;ft^SS£, IK i§ ?L J: 

E ^^«IE 6 ] 

E }i jE M ft « SI 45 ] H IP • 

[ *jE#fft « § « 3 0 0 1 4 

f * jE 1*3 m 1 

10 0 14] 

i~««fl35W«EI»i:*r**fc If ^ f - iSr « * « L » Jb1B¥-fe:^fejM.rJig«jfcP 

C * iME *t SE 7 ] 

E M IE *f ft # 81 £ 1 9Ui » 

E WlE^ftJS g 4 1 0 0 15 

lar je * ife ] K h 

[ M jE CO 1*5 ^ ] 
E 0 0 1 5 ] 

e w«t»*«if*, ±e* 5 <o mumnn^ts , % » <o * ^ - 9 & <o ± 

ft < fc fc ^ T n , % tt <© i& * SB # K , '(fiO-fc/'«V'-i5'iS«J|B!a«ft©«Bfc3S»Ufc 
SSiiftSrgSitfckco-pfcS. 
E ^tt« jE 8 ] 

ti«3Estftw«4 ] mmm 

l ffi jE*fft^ B £ ] 0 0 16 
E*jE^&] 
E *g IE<D t*J ^ ] 
[0016] 

gJK^ji^jgiL ^ B ft a <fc tffc IB M! , «{®**«:aii-saii?Li:i-5 % to -t* s> 5 s 

E # m m ie 9 ] 

E«iE#ft>g B « ] 0 0 4 1 
[«jE*ffi] 3EK 
E ffi IE 60 (»} ^ ] 
I 0 0 4 1 ] 

E 8 W co ] 
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mzwcomi <Dmmmm&, vmsr* ± tr anna it nn=* 

*5vt, ±ae*^ ^*gco ± e w » <p & *f* » jc * ^ — ^swim***©** 

t xat a , -t sa «s yf t & fcflv # s (£ +■ 5 & * -e -t te is a fL (= J; o x ± e m 

*»E#lB!±aS'&«i-s±5teUfc'feoi?, £ l t m # 14 * ft 5 c t a* t? # t i»B&<o 

[ 9 ft 41 jE 1 o ] 

[ $r jE *f *; « « £ 1 nut 

HfiE^^J-Kgigl 0 04 2 
[ 0 0 4 2 ] 

*?s ^ © m 2 iO'M^^j&ia s lief 1 oi^tftt^^t, -tr u - * # t^*s t+ 5 „ « si 
7L i «5 ■bTi^«»iSl^» ^Ifc a* _h jffi $i co Se IS co £ 9 t, h <n t? . ffi H ffc x co R £; 

#*<Offi&££5£UT«o-£as-C£.5<o-?, « S & © ^ ^ 4$ 14 <0 t o # dM"- & < , gc 

[ ^tt*jE 1 1 ] 

[ M IE *f * # 3! <£ ] Kite* 

[ *E B 4 1 0 0 4 3 

[ ffl jE CO 1*30 ] 
[ 0 0 4 3 ] 

* si 93 co m 3 co m a r± , * s< u — * « \c ts »t 5 . a si ?l J: *? t ift ft9 <o $5 $e ss & M 

W 14 % ffl i- r fc a« t? $ 5 . 



